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1. Evaluate [(3 + 4z — 2¢%)dz — g K+ mt -2 e’x+ C
(a) 22% —2e* + C >
(b)22% — 2z + €5 4+ C
(©) 3z+22% — 1(e*)* 4+ C
(d) 3z + 22° - 2In|z| + C
(€)3z + 227 — 2¢* + C

-1 _q
2. Evaluatef%d:r — f‘{/)('“"a(lx - A4 " + C - -/;: + €
@@ 1% +C I
) 3
(b) 41n|z?| + C

o —3x%+C
(@)=+c

() 5+C

3. Evaluatefzgz—ﬂ”—:ﬂdé - g@‘—/X*? '%)0(’7‘: ’Xzf'; X— ¢ balxl+ C
@K + 3z — dinlz| + C |

234322 4
(b)s__““Tzzxz__"__l_C
(c) 22 +3z+C
(d) 322 -4z +C

(e) (32°+ 2% — dx)in|z| + C

~ §0‘{Hm1’qm+l§d“°é’ —3

4. Evaluate fol(Qa: —1)%dz

@0 (i @% d 1 () 2 - ‘:L3 -ul,;J}—
(~ t e
—2x v -+ - - e
, Q gfg M*:&WM@—;—;"' — . _ 2
5. Evaluate [[°e™dz = {5 0 ’° 3 t3 t—=7
@0 o} © 3 @: () 2 . o-
- -z
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6. If you use the method of partial fractions to write m s 725 + -, what is the

value of A?
@1 (b) 2 © 3 d) 4 (€) —4

_E:ZES;QL——-ﬁL _ét— + _Eé - ;k(b‘-1Jnf kg(’$,.l) — .gfx-QV:./}'(hc,.z,) v 2 (th ‘/>
(ko )(ne-a X X2 (x_i)(noa)

Anlmg 3-4=A(1-2) B (1-1)
= ~-|l= - /¥‘==5 /4.:: {

7. Let [} f(z) dz = 3and let [*g(z) do = 4.
Evaluate fo (2f(z) — 3g(z)) dz. |
(a) —8 —6 (c) —4(d) 3 (e) 6

..{ zg(ﬁ)a(oc fgaox)g(o( N
=2, g(oc)d!x -2, %(K)D(K-zz(z);zfq);(,lz:—(

8. Make the substitution u = \/_ to tranform fl eV®dz into one of the following
integrals. Which of the following is equal to f ‘evVede?

4 e¥du . k

@3 f; - o
u _ _ 7 = _ J——-_.C(bt
(b) zfze,d“ L a’\[;“bda"'jim olix > 6{'zl//‘k
(©) 2f/ﬁue“du | = s\Vwda= dx
) 2 ue*du 1 vx SN | ” 2
Zflzue“du f« ¢ ’k:'jl e 2 Vxdax f'e.zao/a: Zfaehﬂ/a
/

ng-».l—»a-,\/‘_;l A oot =sa=g= 5

9. The graph of y = f(x)is given below. Use this graph to estimate the value of

fo = A( ‘tAz- A; —_ Act -—A; :(()(I).{-Ji (i)(l)-iL (l)(I)“‘(')(')‘% (|)(’)
z - | «:H{_-ilﬂ——i«.-i
z xR
A o
l;f«"/j‘;”
Ve

~1-

(2) 3.5 () 2.0 ©1.0 - 0.5 () — 1.5
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10. Find a power series representation for the function f% - I+ IS TIPS
@Qa?+ 3+t + 2%+ ... l""
) x? — 2+t — 2%+ .. i 2 P
~ |
()1 + 3z + 922 + 272 + ... o PREEIE 2T
(d)x? + 323 4+ 92 4 272° + ...
(e) x? — 3z% 4 9z — 2725 + ... At - /)<"(“’3/k+7nr 70{ )
1=3/%

= X "--ZA( ’f'QA?f— 276{4,“
11. Use integration by parts to evaluate [z In (z) dz. )6/~

)) 122in(z) - 122 4+ C «= L,
%xgln( ) — ;28in(z) + C ol £ A x

dv.
(c) :c(ln 2)? - Y(nz)*+C _ = oy
d) j2%in(z )+6%x2+c “a Suda T ‘/‘—4%
(e) 1z*(lnz)*+ C e
5 gy §/>< +Lolx - Ky, L (nd
12. Evaluate f03|$—2|d:c - e b’“)(-f fK‘;’ + ¢
@1 (b) 3 © 2 @3 © 3

ansThon weeq

Ul !2 —/_ s &L L) fog‘/x—d"(’?: jo'l(hr-’.—)"/’x
. 32 A:J:b('l.)(m) +‘Lz(')(')=27—'5 «-}[ 3(0(»1)0’,4(
([——-rmj (ﬁ--Loj

¥
[ f-‘f) +(,_“(} (f{ ‘/)

13. Given that

i [vVa?—uldu = %\/CLQ—uz—i-%zsm‘l(%)—i—C"
i [vVur—aldu = ¥v/u?—a? - Cinju+ Vu? - a?|+ C
. [vu?+a?du=1% u2+a2+aln(u+\/u2+a2>+0

Complete the square to evaluate the integral [1/2? + 6z dz. - 5 Vix % o+ 9 - ‘7 A

(a) =3\ /22 4+ 6z + Jsin” (52) + C

(SIS

\/?[21—6_ Jinle + 3+ Va? + 6z + C =f\f'(7<+g)1_q o x

(C)z+3 $2+6$+91n(93+3+\/a:2+6m>+0

(d)%«/$2>+6x+3xln(a:+ a;2+6x)+c Wt K43 s oliofy
(e)g-\/a:2+6x—31n133+\'/$2+6I|+C :‘(Va?- 3* /0/(,(

= & Vui 32 ;_;L“(a+ml+c_
= (¥+13) ‘ '
8 V(mg)l_q,,% hla+3+m/+

$/X+i Verea' - L ln | meztVryen [¢c

=
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1. Which of the following infinte sequences is both increasing and bounded?

@{n o {F} @{ﬁ—l—} @ {2} ©{z=
1,/ = _% - i . p
o 5 %o - e ot m f"-mﬁ%&
"‘um__,a H Lo Q%)+
‘eM h : | /X +1
o e §)- M 5o
(e " (xe)

2. Use the table below to evaluate the Riemann sum for f(z)on the interval [2, 6] using
two approximating rectangles of equal width and left endpoints.

; t ‘ —'l A’X:Z
z |2]3]4[5]6 4 ¢
F(z) |3(6]5|7]9 L= L5(0)« R(4)Jh g [s+57(2)- ¢

(a) 14 (b) 15 @16 (@) 17 () 18

3. Use the fundamental theorem of calculus to find the derivative of f () = 3”” e’ dt
(a) e% — e

(b) 18ze™’ — ¢t £0x)- a0)* Y
(c) 18z’

2 2
g~ SRS
s
P

4. A force of 12 1b is required to stretch a spring 3 inches beyond its natural length. How
much work is done in stretching the spring from its natural length to 6 inches beyond 1ts

natural length? — a -

@ 72inchlbs. o K | x> ',2' =S
(b) 76 inch-Ibs. - |

(c) 80 inch-lbs. 122k (125)n (=~ 48

(d) 84 inch-lbs.
(e) 88inch-lbs.

,‘,51 |
W>§ 4gncdn= 2axy’
0
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5. What is the volume of the solid obtained by rotating the region in the first quadrant
(z > 0and y > 0) bounded byy=2a? y=4 and, z = 0 about the z-axis? (Note that
the answers below are given in terms of integrals--you do not need to evaluate them.)

2 2 .

o (4—22)ds

) 27 [2(4 — 2?)de
© 27 f2(4 — 22)dz /

Ve gs'ﬁ (4% x él)ﬁ/?‘

6. Consider an infinite series I and an infinite sequence II.

S 1 v g Sep 1
L 2;17; MPS&E:L,‘?J I 7;} ij%ﬂce‘ (= o
Which of the following statements is correct?
(@) Neither I nor II converges.
(b) BothIandII converge.
(¢) Iconverges, but I does not converge.
/ﬁ?}n converges, but I does not converge.

o
o

“(€) The sum of the series | is /2

PR
. - st = 5 9 =5 3¢)"
7. -Which of the following is closest to the sum of the series > Fz? = 2 7z
n=1 2.3

3
n= |
(a) 16
h_ 1 -
b) 17 = Q- -

%"}18 3 35({;)—12
(@19

() 20 5"}/ a [ 2

- ]
| - =L

A o )
8. What is the radius of convergence of the power series > %””4'73)- ?

%%/é?mf/ /___ on | a3t % 3

= [0(-3}4.7 @@ =«
N

91‘7(*'3<‘/,::_’)~—{</X<7 ey
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. ;
9. In the Taylor series for f(z) = cos(2z) centered at 7, what is the coefficient of . —> S @() - =28¢4(, y
(x —m)2 2

(@) 1 ®) —1 © @2 @ -2 %

: =AY T
&(,

309-8¢r)+ g'(ir) (fT L (%-T), K"’/ﬂ‘)/y ) “4

= Qs
S z 7)=- C’Gi%zrﬁ
T -~ L+ =4 = -
| e (et @%w
10. Flnd the area enclosed by the curves y=2 and y = 22 » 7 e
@ 1 (b) § © 2 @©: @
il Aanlinse chogn, ¢ Xl 2 /X = KEzx=0 2N x-2)=4
_ k=0 L 2
” Z
/‘)‘;y%f 3%,?@ )D{/X’;§ (‘l/X"/X”)v:(n'x; A 2_’2—(}/ z
e 2/
- ﬁ'&‘g_—.
>
11. Suppose that f'(z) = 3z®> + % — land f(1) = 3.Find a formula for f(x) and then
use this formula to evaluate f(2).
@ f2)=5 |
() £(2)=6 - Sx)= ((E’Xf ‘)dk‘ —Z_x+C
© 75 =5 L) -
2) = ()= | - - ,
©7@)=10 -t 42z mC= 5

ﬁ(z); ?—3” 3-‘2 — 245 = 8-l-2¢5= (O

12. What is the average value of the function f(a:) = 4% — 1 on the interval [0, 2]?

(@) 5 , .
@ Ha S ggmo(m — (Gt

| b-a
) 9 W?i
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1. Evaluate the integral f gflm dz. DONOT USE YOUR CALCULATOR. YOU

MUST SHOW YOUR WORK IN ORDER TO GET CREDIT FOR THIS PROBLEM.

n ‘
X ]—m
X34
—_ /R4
3
{lx,/\c—(-?—o(,x__ gfx _z/x+z,)a{ {M"(’X (w dner 2( 1 olx
/XxT | Xt 'x-tl ey
| =
lhunc ’ f%?*L@"»HQ
Az el X lalal e [
L('(‘L
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1

e Trapezoidal rule.)

2. (a) Use the trapezoidal rule with n = 3 to estimate the value of f28
your work. (Do not just calculate the exact answer. Be sure to use th

Fwwr__7——4 -blx:,zlﬁ=: J{~ T
2 “ ( & 2 Z’

T,- b8 ge)en gupg(q}

S 2 l—t 24— +4-'LI“‘
== L j44 i+8 I+l

- L 2.2 ,L——{,\:”_T:;
5{—71-‘;*1,1- £34 v

(b) The maximum possible error when using the Trapezoidal rule to approximate
3
[ f(z)de is |Bp| < Kl=a)

5z~ Where |f"(z)| < K fora < « < b. Use this error formula
~ to determine the maximum possible error for the

estimation in part (a). Be sure to show
how you find K.

%(9‘)', —f-‘—t-—; = &{(‘X) = - (Hz 0()- 2(2):‘—2 (H‘lﬁ(‘)‘z;% j ﬁléx):if (’1“2’?‘)
z
v f K- B 2 E - lo¢
& {'X)z —(L—__Z— KT\< (1tzaz)? lzs °tq
/‘tl’k) ] -y 7 : :

3
E l<otd(3-0)" oca () e 7 |

iz (3)* lz(2)*>

2
(z/

(c) Use the error formula above to determine how large n should be if we want to use the
Trapezoidal rule to estimate the value of J5 5= de with an error less than 0.001.

\EJ £ 0,90 ,_,% \Oéi{('?wijigs 6 ool

2 ;e /)aﬁui =
—» o0& _(3'0/) <m* '
2 (Okoof)

= 152 <Y = h > 33 .99 1

= [ 39
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3. For each series below, determine whether the series converges or diverges. You must
show your work and indicate which test you use to determine convergence or divergence.

(a) § nt2 /&MNJ" Wa"/‘f% [N £ -/l;‘
- n=1 '

n2+3n

M2yim /:&,V—\,.’M—-/: | - o baﬂs% Le/‘dbvg
| He

"\;\« MN 4 21m ) .
Sa
Hvovwé P! Me/hg/m/ hormgnc ceqy
= & M'Q&a
Mrezm '
() §1+Z-n
N VI
e [+ o0 6s xo | 4
Thesun Py the Tes §on. disspomc
)
© ¥ 5
n=1 (fh—(« T
W @,/f Qw«\( M/:/éﬂf\ et :‘&W/('M‘)L}i
et o | mt —E: s
LM

2 Tmn

\) .
—_ . o
[ fhe cens \Crrgd by e s G

:&n/,‘-\'(/h“t/—‘——gé’

s
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4. In this problem, we wish to find the arclength of the parabola y = z2 from the point -
(0, 0) to the point (2,4). :

(a) Write an integral formula for the arclength, but do not evaluate this integral yet. Be
sure to indicate the limits of integration.

RS ST
O -

(b) Evaluate the integral in part (a). One of the following formulas may be useful:

i [va?—u?du = %‘\/a2~—u2+%33in”1(§)+0
ii.‘f\/uQ—agdu = %\/uz—az—; %lnlu-{»\/luz—azl-kc

iii;f\/@z%—a?du:% u2+a2+%zln<u+ u2+a2>+0-,
Ma;zo; —éda: 10(/\(
e |
[_:j Wﬂ(’x = f \) i+u1,4_‘_';_: —’7: (%m-& -?’jbk(&ft/al_,,,)/

° .

— | ]

"& (—2% Vmte 4 J;h,(z/x.,\]"c?,,:{:)/

‘ )

= "%(%W‘T-t —LL.LA(‘H_W;))—;L, (‘o+_,i1,,‘(0+VT))

., \\I/».,
:‘zm—e—;h(q_fl/ﬁ_) =0
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5. Consider the shaded region shown in the diagram below:

A’{@‘R“”‘L)”{‘S

\y
-
v
c*

i
5
-

[
o
0

o :
(a) Find the area of the shaded region. - 1y -9t _ . 3 / e )
c v — 3 2 |
A:g xtelx + S, (7""*)0(& - 2-1 -2 |2-3-9-58 (/7
03 / | | | AN
= N° /) ks ,
o'+ (1nent) ™ (D
SR O T R
<+ z 3+ - h\q__ £y -
| Y

(b). We wish to find the y-coordinate of the centroid for the shaded regidn shown above.
We have learned that, if a region is bounded above by y = f(

) z) and below by y = g(z)
on an interval [a, b], then _ :

. _ LeUf@—ge)dz g 3L @P o))z

%= Tw—sen Y T PG we

Find the y-coordinate of the centroid. You do NOT need to find the z-coordinate.

ate. b ed
Tg -3 f‘, @)‘%) A +4 fp ((2»-«)1— o) dx Lt L A R
i T -
fa (/Ylfo)olﬁ(,f 5( ((ZA/X)",o)o(M @
: i 2
= -j%' Sa(-’)(‘/d'x + % f'l(z‘*)lﬂ(ﬁc 4 ’{Ok‘u’xfiz ({ (q"/«wr%

a(’)c"t?(’x-r e A2
4 % ot Bl (nn)” @
(f&; o’ e 4 (‘fIX-zactf'Q‘é )’2

-

@,
2

v
-

4(4-9) 14 (50 E) L (g0

(5o (-9)-(r-1)  hea-3
L+ 4 .1 cC. -

- —I-LO ’.5;[ ~ 2 (¢ _ .32 @
31‘7-‘__7; g 333 - 6 3

F23



